should go hand in hand, for a teacher who does no -research does not inspire his pupils.
As to the individual clinics, I hope that before long they may be run on the unit system with Government grants for whole time men. This would strengthen and endow the work of teaching and research and would add immeasurably to the reputation and usefulness of our work.
We are, I believe, only on the threshold of knowledge of diseases of the ear. We seem to have made progress in the treatment of suppurative diseases, but the internal ear presents problems in physiology and pathology and treatment which so far have eluded the most sagacious amongst us. Our labours will not be finished in any sense while complications which we look upon now as fatal are still fatal, and while the deaf still remain deaf.
Lastly, I have one good piece of news to report to you: the Council this afternoon have decided to memorialize the two Royal Colleges to grant a diploma in Otology.
Chronic Catarrhal Otitis Media: Some Thoughts and Suggestions.
By Sir WILLIAM MILLIGAN, M.D.
THE brilliant results obtained from operative interference in the treatment of suppurative affections of the temporal bone and the various intracranial complications which so frequently follow in its train have undoubtedly thrown into the shade the treatment of that exceedingly common and troublesome form of middle-ear disease usually designated " adhesive catarrh." We aurists are however face to face every day of our lives with cases of so called " chronic catarrhal deafness " which, if not serious from a life point of view, are nevertheless serious from the point of view of the preservation of the function of hearing.
What is the clinical course of chronic adhesive otitis media in so many of our patients? Slow but progressive deafness-perhaps some intermittent treatment with slight improvement, followed by a gradual loss of hearing until finally resort has to be made to some form of artificial aid or to lip-reading. I have painted a dismal picture, for in my opinion there has been no really substantial progress in the treatment of chronic adhesive catarrh during the past twenty years.
Speaking in general terms the essential pathological changes in adhesive catarrh may be classified as follows: (1) Surface epithelial changes; (2) connective tissue changes, hypertropbic and sclerotic;
(3) atrophic changes.. All of these may occur separately or collectively.
So far as our knowledge goes the principal cause of chronic adhesive catarrh is repeated attacks of exudative catarrh of the tubo-tympanic mucosa, the result mainly of nasopharyngeal catarrh, nasopharyngeal adenoids, and catarrhal conditions of the upper respiratory tract. Th-e neglected exudative catarrh of early life is facile princeps the main cause of chronic adhesive changes in after life. In the early stages the tympanic epithelium is red and moist, later on thickened, and in the advanced stages of the disease atrophied.
The most noticeable changes are found where the tympanic mucosa is naturally thickest. where its glands are most numerous-viz., in the Eustachian tube and around its tympanic orifice, where stenosis is apt to be at its worst and where the normal and physiological ventilation of the middle ear is most interfered with.
The exudate which is at first poured out may or may not be absorbed. In many cases it is not entirely absorbed but is sufficiently so to permit of a fairly complete restoration of hearing.
The hypo-tympanum serves as a reservoir for a certain amount of residual secretion which while out of sight is too frequently also out of mind, a secretion which acts as a foreign body, a gentle but continuous irritant, the focus of a possible future infection. In time the result is the production of a small tuft of organized connective tissue, an intratympanic buttress, which causes a blocking or stenosis of the tympanic orifice of the Eustachian tube with a resulting impaired ventilation of the middle ear followed by those pathological changes with which we are all so familiar.
The every-day treatment of exudative catarrh in young children is too often inefficient and insufficient Though certainly we all attend to the gross and visible pathological lesions which are primarily responsible for its incidence we are prone either to forget or have not the opportunity of following up the case and assuring ourselves that the middle ears are really clear of all exudate.
The immediate benefit resulting for example from a properly performed operation for the removal of adenoids and the return of practically normal hearing within a few days either with or without Politzerization are results so remarkable that the tendency is to consider all is well; but is it so always ? How many of our cases return in a few years with definite evidence of adhesive changes, and why ? I believe the main reason is because we do not completely drain the middle ears of all secretion at the proper time. No doubt some here to-day will say-" totally unnecessary "-" it will be absorbed in time" -" by incising the membrane you risk converting a simple exudative catarrh into a purulent catarrh." I maintain that, if we are to take a long view, the indication to incise the membrana tympani and drain the middle ear is almost as necessary in exudative catarrh as it is in suppurative catarrh, the difference being that in suppurative catarrh it is imperative, in exudative catarrh it is a matter of individual opinion. I suggest that incision is necessary if we wish to be certain that the middle ear is clear of all secretion.
If we rely upon inflation we merely scatter the exudate for the time being-we blow it towards the posterior end of the middle-ear cleft into the tympanic antrum. Sooner or later it trickles down into the hypotympanum there to remain, there to act as an irritant responsible for the ultimate formation of that " ostial buttress" which is the dominant factor in the production of those pathological changes which ultimately induce distortion and disintegration of the middle ear. Follow the trend of pathological events and see what happens. Interference with the normal ventilation of the middle ear, either from the presence of a small amount of viscid exudate in the hypo-tympanum or from the presence of a definite although small amount of organized connective tissue around the tympanic orifice of the tube, is I believe the cause of the ultimate leucocytic activity in the subepithelial layers of the mucoperiosteum.
What happens ? Lymphocytes and endothelial cells multiply rapidly with the result that dense sclerotic white fibrous tissue is formed either locally or diffusely in the middle ear, a tissue which gradually contracts and leads to rigidity or ankylosis of the ossicular chain, or to occlusion of the fossula rotunda with still further impairmuent of hearing. In the long run atrophic changes ensue with a gradual opening up of the Eustachian tube, but it is then too late, the damage is done, the middle ear has practically ceased to function. It is almost a paradox but much as we desire efficient ventilation of the middle ear the prognosis is better when the tube is partially obstructed than when it is too freely open.
To combat the progressive changes which are taking place we resort to pneumo-massage, injection per tubam of alkaline fluids, liquid vaseline, hot air, medicated vapours, the use of bougies and so forth, but do we do the patient any real good ? I venture to say that intra-tympanic injections in cases of advanced sclerosis of the middle ear frequently do a great deal of harm. The obliteration or partial obliteration of the tympanic blood-vessels, the result of the fibroid changes going on in the subepithelial connective tissue, seriously impedes the absorption of the injected fluid and we return to the stage where we have an unabsorbed fluid, an irritant, lying in the middle ear and acting as a foreign body. If we desire to obtain benefit from intratympanic injections it should be in the nature of a lavage, a wash through-in other words we should provide a vent, we should incise the membrana tympani and wash out the middle ear with the aid of the catheter and air douche.
It must be within the knowledge of every one here that patients are frequently heard to say that after a course of intratympanic injections their hearing capacity has been made worse. I believe that they are often quite right, and that the means adopted to try to relieve thein has had just the opposite effect.
Although I have little faith in intratympanic injections I hesitate to condemn them utterly, but what I do oppose is the method usually adopted-viz., the pumping of fluids into a cul-de-sac whose lining membrane has practically lost its powers of absorption.
We are dealing with much more than a catarrhal process, we are dealing with what may probably be shown one day to be a microbic disease affecting the deeper layers of the muco-periosteum-a condition somewhat akin to " keloid." What we are in the habit of calling a catarrhal disease is no longer a catarrhal disease but a diffuse fibrosis. To keep this tendency to fibrosis in subjection is the crux of the position and has so far baffled all attempts. It is our business however to survey the situation, to examine critically our present pathological standpoints to see if they fit in with our present knowledge, if some of them are not really relics of the past, relics which tradition and text-books have handed down and which we have blindly accepted.
In illustration, let me take the more or less prevalent conception that ankylosis of the ossicular chain-more especially synostosis of the stapedio-vestibular articulation-is a common sign of adhesive middle-ear catarrh. Clinical and pathological experience and observations made during operative interference compel me to think that it is not so common as is generally supposed. That it is fairly common I do not for a moment deny, but my conviction is that it is frequently absent even in very chronic cases.
In well advanced cases, where there is definite " paracusis Willisii," and when Gelle's test is negative, there can be no reasonable doubt of its presence, buit what of those cases where there is no paracusis, where Gelle's test is, to say the least, not definite, and where there is severe deafness. What is the explanation ? I believe myself that the tendency is to overestimate the importance of the stapedio-vestibular articulation from a pathological point of view and underestimate the importance of changes in the "membrana secundaria." Examine the topographical relations of the inner wall of the middle ear and see how easily even a limited fibrosis may block up the fossula rotunda and reduce-the potentialities of the fenestra tympani. The deposition of new tissue in this situation forms a formidable barrier, a barrier which prevents excursion of the endolymph, a barrier which ultimately antagonizes the movements of the footplate of the stapes because of the well-known law of the incomipressibility of fluids.
How often in past years, when operations for the relief of chronic catarrhal deafness were, I might almost say, the fashion, we have found the stapes freely mobile when we expected to find it ankylosed ?
Again, the fact that the stapes is normally mobile, and unless ankylosed is still capable of responding to a certain intensity of sound wave, makes it all the more difficult for it to become readily fixed, for it is never completely at rest, whereas the membrana secundaria at an early stage becomes weighted by the deposition of new tissue and immobile. The function of the stapedio-vestibular articulation is thus put out of gear. Its movements fail to induce excursions of the perilymph because there is no corresponding yielding of the "membrana secundaria." I regard the secondary membrane of Scarpa as of equal importance, from a pathological point of view, to the membranous attachment of the footplate of the stapes to the margins of the fenestra ovalis. Moreover, as the existing fibrosis starts from the region of the Eustachian orifice, it reaches the region of the fossula rotunda at a relatively earlier period of time than the region of the fenestra ovalis. Hence the many cases in which although there is well-marked middle-ear deafness there is no paracusis-in other words, the ossicular chain, although mobile, is unable to play its full physiological r6le.
If, then, we have, in a given case of chronic adhesive catarrh, a certain degree of Eustachian obstruction and a progressive damping down of the movements of the membrana secundaria, we have the two factors present which tend to prevent the normal transmission of sound waves and the normal excursions of the endolymph, both of which are necessary for the maintenance of good hearing.
The potential vacuum in the middle ear, created as the result of tubal obstruction, still further accentuates the difficulties; partly because it is more difficult for sound waves to cross the hollow space and partly because it tends to encourage exudation. This brings us to this position: Can we do anything to maintain an equable pressure upon the two sides of the membrana tympani during the time we direct our energies to relieve the existing tubal obstruction and endeavour to arrest the advancing sclerosis? If we inflate the middle ear we restore the balance temporarily, and-unless intratympanic fibroid changes are well advanced-generally with improvement in hearing, often evanescent it is true, but none the less real while it lasts.
I consider that we underestimate the advantages to be attained from artificial perforation of the membrana tympani. By this I do not mean the making of a clean incision which heals up in about twelve hours, but the making of a more durable perforation with a fine galvanocautery point. It is, however, no use doing so if the patient has already lost more than 75 per cent. of normal hearing, as by this time sclerotic changes are so advanced as to preclude any hope of benefit following.
We all *hesitate to punicture the membrane because the little operation has acquired an evil reputation, but my point is that even when it is done to-day it is generally done at a too late stage of the disease.
We have all noticed how well many patients with old perforations due to suppurative disease hear, and how if the perforation becomes cicatrized the hearing power is often made worse, how comparatively infrequent paracusis Willisii is in suppurative cases, and how an intercurrent attack of suppurative catarrh with perforation grafted on an adhesive catarrh so frequently also induces better hearing.
There is something in the mechanics of an open perforation the importance of which I do not think we realize sufficiently. Besides maintaining an equal pressure upon both sides of the membrana tympani does it exert any beneficial action upon the course of the disease ? From clinical observations I believe that it does, and largely because it is the means of relieving tension, arresting exudation, and affording a-direct channel through which medicaments may reach the inner wall of the middle ear. To maintain an open perforation is proverbially difficult. To do so we should imitate what Nature does in old suppurative caseswe should endeavour to epithelialize its edges by the implantation of epithelial cells, an extremely delicate and difficult piece of work, but possible of execution with care and patience.
Future progress in the treatment of chronic adhesive catarrh appears to lie not so much in the use of local applications medicinal or mechanical-all of which have shown their comparative uselessness so far as the permanent improvement of the existing condition is concerned, but in the employment of radio-active substances whose rays have the power of softening and rendering pliable dense sclerotic tissue.
The ,8 and 'y rays of radium, or its emanation, if properly filtered, have the power, probably in virtue of their action upon connective tissue cells, of transforming hard and dense mesoblastic tissue into something approaching embyronic tissue, soft and pliable, and with the fibrils arranged in lines parallel to the superimposed skin or mucous membrane. Everything depends upon dosage, duration of exposure, and effective filtration, and 'it is to these problems I am devoting my thoughts, and would suggest that the members of the Section should do likewise, in the hope that some more satisfactory method of treating this very common, intractable, and disastrous disease of the middle ear may be discovered in the near future.
DISCUSSION.
The PRESIDENT said the subject of adhesive otitis, especially its treatment, was probably one of the most difficult in otology. It was important to make out what was the antecedent condition, and try to prevent it, and, having discovered it those in the specialty ought to be able to arrest its progress. With regard to the fluid content of the hypo-tympanum, when he was at the Children's Hospital in Great Ormond Street, he constantly had to incise the thick tympanic membranes of young children, and practically always fluid came out; it collected in the lowest part of the tympanum, and when that space was deep, below the level of the osseous meatus; the fluid there could not be seen. Sir William Milligan also said that this fluid gave place to connective tissue, which grew up towards the mouth of the Elustachian tub3 in front and blocked it. He (Sir Charles) did not remember seeing, at operations, the hypo-tympanum blocked up with scar tissue. Years ago, when he was aural surgeon to St. Thomas's Hospital, an operation he occasionally carried out was, in cases of adhesive otitis with serious deafness in which he thought the internal ear was little if at all involved, to take away the base of the stapes; or enlarge the fenestra rotunda. He did that with a very small trephine, and immediately put on an epithelial covering, so as to prevent the escape of perilymph. He had hoped in that way to get rid of the rigidity of the inner wall of the tympanum and so restore some of the patient's hearing. In only one case, however, did he think there was definitely improved hearing. He thought that in the future something of this sort would be devised, so as to get the patient to hear again through the strong bony boundary of the internal ear, even when the tympanum wa3 still quite useless for functional purposes.
Mr. W. STUART-Low did not agree with the views as stated in the paper. He believed that the mucous membrane lining the middle ear and the Eustachian tubes played a most important r6le in this affection, especially at the lower end of the Eustachian tubes--the lining there was normally thick and well supplied with mucous glands against the access of sepsis from the throat. In dry catarrh of the middle ear the mucous lining became thin and the glands few, so that, their important guarding function being impaired or lost, septic organisms could then readily advance upwards into the middle ear, where the membrane was in its normal condition very thin and glands but few, allowing organisms, once introduced, to have free play. For these reasons he would always employ warm applications of mucin to the pharyngeal end of the Eustachian tube, and as injections into the middle ear, alternated with warm mentholized oily preparationis; in this manner adhesions were softened, desiccations obviated, and the thin lining nourished and thickened. He had frequently found after this treatment that middle-ear tinnitus abated and hearing improved. The tendency to thinning and drying of the mucous membrane in the throat and ear was doubtless hereditary, therefore, prevention should be carried out by placing the children of such patients in such favourable surroundings as to avoid the conditions which led to its development. The offspring of patients suffering from chronic middle-ear catarrh should, therefore, be encouraged to take up outdoor occupations instead of office and city work. He considered sepsis the primary cause of the insidious inflammatory change in the lining of the tympanum and Eustachian tubes, a change happening much more readily in persons possessing a thin, and, therefore, feebly resisting mucous lining. He had never seen any improvement in hearing nor the slightest abatement of tinnitus brought about by incising the tympanic membranes. That was only too likely to end in suppuration of the tympanum from sepsis introduced in the process. To be successful or ameliorative the treatment of chronic catarrh of the middle ear must be carried on assiduously and perseveringly over a long period.
Mr. RICHARD LAKE said the trouble was that there were no means of testing and subdividing the various conditions of the middle ear; the more one worked at tuning-fork tests the less one found them reliably applicable to these cases: there was no dependable base line. For the accurate subdivision such as he meant, men must work together quietly, and state the results to a meeting of the people practising the specialty, then probably advance would be made. If an ear condition was made worse by inflation, and another was improved by it, that indicated a definite difference in condition. Some heard better after ear injections, others were not improved by it.
Sir JAMES DUNDAS-GRANT hoped the picture was not usually as gloomy as Sir William had sketched it; he believed many of the cases which had been treated in the earlier stages did not pass through the insidious and harmful course indicated. Statistics on the matter were needed, and he would look up his own records. Hinton habitually perforated the membrane and washed through with a very weak solution of bicarbonate of soda, but gave it up as the results were not satisfactory. With our present methods of sterilizing the meatus one might dismiss the dangers of suppuration in cases which were hanging fire, for something vigorous must be done in order to get benefit. The problem associated with making a permanent perforation was not yet solved. Politzer introduced a little bead, but usually it worked its way down towards the margin and then was extruded. Parolein had been injected from the Eustachian tube through the perforation so as to keep it open, and some success had been claimed. Radio-active substances formed a two-edged weapon, and at least one case had been published in which the auditory nerve became paralysed six months after the use of a tube of radium inside the external meatus. Probably it was before radium was dosed and screened so accurately as now. A frequent cause of failure in these cases was a relaxed membrane with narrowing of the Eustachian tube. When this narrowing lasted a long time, the continuous slight in-drawing led to the membrane becoming thin and relaxed, and it was probably made worse by too-frequent inflatation of the tympanum. It was not as often detected and treated as it might be. He agreed that at the period when the tube was too freely open and the deafness considerable the condition was very difficult to deal with, and the prognosis quite bad. Dr. W. HILL asked whether Sir William Milligan had looked up the literature with reference to the action of radium. He, the speaker, had made experiments with radium on the mucous membrane of the nose. It had no effect on, for instance, nasal polypus. The only effect was, that if used long enough it burned the membrane. He had never applied radium in the ear, except to see whether it had any effect on recurring granulations; for this he had put in small tubes containing minute quantities of radium; in one case he used Dr. Finzi's tube with 17 mg. of radium bromide, screened with one-third of a millimetre of platinum. Though applied on many occasions, this made no difference. He had looked upon the methods which relied on the action of radium in these conditions as more or less futile; they seemed bound to be futile until more was known as to the nature of the lesions being treated. Sir William, in using the term " exudation," referred at one time to fluid in the cavity of the tympanum, at another to exudation from the tissues. The function of the Eustachian tube was to drain off fluids which were secreted, but sometimes there was obstruction, inflation was done, and fluid came down. But he did not think it stopped there, as in the case of the nose in atrophic conditions. Atrophic rhinitis differed from atrophic median otitis, because in the latter crusts did not form. He did not think the retention of a little mucus in the lower part of the tympanum did much harm. If in the early stage the water-logged condition could be got rid -of, there would be improvement-at least the condition would not progress. He would like to hear some brighter suggestions than going back to the practice of puncturing the tympanum, or even the use of radium, unless the whole question was reviewed in the light of recent knowledge-in the case of radium ascertaining what had been done at Middlesex Hospital. A few years ago the whole matter was most disappointing and discouraging. A study of results of action in the normal should be arrived at by experiments on animals.
Dr. ALBERT A. GRAY asked whether any members had seen adhesive processes in the middle ear apart from suppurative change. He had seen cases of so-called adhesive catarrh, and the little he was able to make out consisted of collections of dead epithelium, in one case the masses having the appearance of cholesteatoma. The mucous membrane might be thickened, and dead epithelial cells might form into a tough pasty crust. The atrophy of the membrane which Sir James Dundas-Grant spoke of he had himself seen; it usually was found at the posterior quadrant. The clamant need was for more post-mortem examinations on temporal bones. It was true that this meant time aild trouble in preparation, but it ought to be done. He agreed with what Sir William said as to deposits in the floor of the tympanum. The most remarkable case he had seen was that of a woman whose tympanum and attic were filled with one tough mass of cholesteatoma, yet there was neither perforation nor suppuration. She was absolutely deaf, and she was 101 years old when she died. Post mortem, he found that the deposit of epithelial cells had eroded the two crura of the stapes, but left the footplate in place. He hoped to show the section.
Mr. SYDNEY SCOTT agreed that the matter called for research and new data. He considered Dr. Gray had hit the nail on the head. They wanted post-mortem findings in cases which had been tested during life in order to obtain correlated facts. Meanwhile other methods of research were helpful, and clinical observations sometimes threw light unexpectedly on obscure points. For instance, not long ago he saw at St. Bartholomew's Hospital a man aged 40, who was intensely deaf, and had signs of congenital syphilis, but he was quite intelligent. The right ear had been quite useless for many years, but the left, though deaf, had been useful until two weeks previously. The left drummembrane was in the retracted position, and the left Eustachian tube was impervious to inflation, in spite of the introduction of gum-elastic bougies. After repeated efforts had failed to inflate the tympanum, the drum membrane was incised, a small straightened catheter was inserted through the incision into the tympanum and air blown into it. A thick mass of mucus was expelled, and on reintroducing a catheter through the nose, into the Eustachian tube, air was blown into the tympanum quite easily, and the patient's hearing improved to the extent that "he could hear a voice across the table," whereas he was unable to hear anyone s voice before. For two or three weeks the hearing fluctuated on the border line between " useful " and "useless." The mucus contained no spirochaetes, but was full of organisms having the properties of Staphylococcus aureus and exhibiting hwemolytic action. The features of the case were the association of (1) Eustachian obstruction, (2) tympanic membrane in the retracted position, and the unexpected discovery in the tympanum of tenacious mucus, though by a somewhat unorthodox method.
Mr. HERBERT TILLEY tbought those who had the duty of teaching the present day students in otological clinics should instruct them how to recognize mucus in the tympanum; its presence was often overlooked, even by those engaged in ear work. He had by him a preparation of very viscid mucus which he took from a tympanum years ago, and in spirit it looked liked the preserved lens from an eye. He often found patients giving a history of varying degrees of deafness caused by glutinous mucus which could only be evacuated by incising the tympanum. The best means he knew by which it could be diagnosed was, not by the line which was so often said to be seen on the tympanic membrane, but by passing a catheter and listening for the curious crackling sound on inflation of the tympanum, somewhat analogous to the moist sounds heard in cases with cavitation of the lung from tuberculous disease. After blowing out such material the relief was immediate and extraordinary. It might be necessary to open the drum two or three times in the course of a few weeks, until the catarrhal process ceased. The organization of this material might be one of the causes of the slowly-progressive cases of adhesive otitis. When the injection of fluids into the drum was introduced some years ago, he practised it in hospital and in private patients in scores of cases, using weak perchloride of mercury and alkaline solutions as well as oily preparations, &c., but he did not think he ever saw a case permanently benefited by it.
Sir WILLIA1M MILLIGAN, replying on the discussion said: There were two conditions, a catarrhal disease, and a disease which involved the subcutaneous connective tissue. The term "adhesive catarrh" ought to be abolished altogether, as it (lid not express what was meant. There was need of a much more accurate classification of diseases of the middle ear; whether it was arrived at by otoscopic examination or by tuning-fork tests was another question. With regard to the President's remark as to scar tissue in the hypo-tympanum, Sir William thought he had nmistaken the statement; he said exudate, not scar tissue. In his view, the scar tissue was mostly at the orifice of the Eustachian tube, what he had called the "ostial buttress." With reference to Sir James Dundas-Grant's statement that he, the speaker, took a too pessimistic view of the condition, that was not his usual attitude, he was generally inclined to be optimistic, but he asked members of the Section what did become of the cases under discussion why were so many of them now being seen ? His contention was, that it was because at the commencement of the process the otologist did not realize what was going on; the cases were not kept long enough under treatment, and the treatment was not sufficiently thorough. The instances given by Dr. Gray, Mr. Tilley and AMr. Scott he could repeat many times from his own practice. Very often the membrane was too opaque to be seen through. He was not afraid of the possible sepsis mentioned by Mr. Stuart-Low. He suggested that Dr. Hill's views on radium were distorted. This matter had been discussed many times, and he did not think a definite conclusion had yet been arrived at. But to put so many milligrammes of radium into the auditory meatus was asking for disaster. There was no question about the action of radium, when properly filtered, on the connective tissue cell. Sclerosis of tissue could be produced by it so that the tissue resembled a piece of boot-leather; surgeons often complained of this " leathery" condition after radiation. Properly used, radium had the power of softening sclerosed tissue and altering altogether distribution of the fibrils. An important histological point was, that the fibrils of the freshly formed tissue always ran parallel to the surface. His point was that by carefully regulated radiation, the sclerosed tissues were rendered supple and pliable. The results of local treatment were evanescent, and wlhen organized tissue had once been laid down there was no effect from them. The word " catarrh " ought to be abolished in connexion with these cases; they should be called " fibrosis " of the middle ear. The profession had been working at this subject for twenty-five years, but was it in any better position to-day ? His remarks on radium applied equally to X-rays if a Coolidge tube were used and every attention paid to screening and dosage.
Ear Syringe with Bayonet Joint and Curved Nozzle.
By MARK HOVELL, F.R.C.S.Ed. THE bayonet joint was devised by the late Mr. Gardiner Brown, aural surgeon to the London Hospital, the curved nozzle by the exhibitor. The advantage of the bayonet joint is that the nozzle can be quickly taken off and put on for refilling. This is done easily on account of the larger orifice and the lessened resistance preventing air entering the syringe. The curved nozzle enables the stream of water to be sent against the walls of the meatus instead of on the more sensitive drumhead. By altering the position of the syringe, however, the bottom of the meatus can be easily reached. 
Streptococcal Leptomeningitis in a Child

